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(54) nEPEMEHHblfl PE3HCTOP CMblC/lOBA 

(57) PecpepaT: 

H3o6peTeHne othocmtch k 

paAHOOIieKTpOHHOtf TeXHMKe H MOKeT 6blTb 

McnojibaoBaHO npw naroTOBJieHMM nepeMeHHbix 
pe3MCTopoB, perynwpyeMbix MexaHMMecKMM 
nyTeM c noMoujbio KOHTaKTHoro oneiweHTa. 
CyiUHOCTb M3o6peTeHMfi: nepeMeHHbifl 
pe3MCTOp, copppxau\wft AnanefcrpMsecKoe 
ocHoeaHne h KpbtiiiKy, BbinonHeHHyio W3 
ajiacTMHHoro MaTepnana c BHyrpeHHetf 
MeTanjiM3npoBaHHOM noBepxHocrbto, 

HBJlRIOLHetfCfl KOHTaKTHbIM SJieMeHTOM, Kpaa 



(71) 3af)BMTenb: 
HayHHO-wccneAOBaTejibCKMM w 
3KcnepnMeHTa/ibHbm MHCxwTyr aBTOMo6n/ibHOM 
3/ieKTponMKM m aneKrpoo6opyAOBaHMH 

(72) M3o6peTaTexib: Cmwctiob H.W. 

(73) naTeHTOo6naflaTe^b: 

CMblCnOB Uropb HBaHOBMH 



Koroporo repMeTMMHO coeAHHeHbi c 

AH3JieKTpHHeCKHM OCHOBaHMeM, pe3MCTHBHbltl 
GJieiVieHT G TOKOBblBOflaMH, paswieineHHbiMW Ha 
AllSJieKTpMHeCKOM OCHOBaHUM, CHa6>KeH 
M©TaJTTlHM6CKHMM CTepWHflMH, pa3Meii;eHHblMH B 

anacTWHHofi nacTH KpbiLUKM nepneHAMKynapHo 
nnHUflM TOKa, nptmeM TOKOBbiBOAbi pa3Meti;eHbi 
BHyTpn nonocTM KpbiiuKM c BbicrynatouiMMH 3a ee 

Kpafi KOHl^aMU C B03MO>KHOCTbK> 

OAHOBpeMeHHOrO KOHTaKTMpOBaHMfl BblBOAOB H 

npi/iMUKaiomefl k hum nacTw pe3ncTHBHoro 
anewieHTa c KOHTaKTHbIM aneMeHTOM. 4 mi. 
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(54) VARIABLE RESISTOR 

(57) Abstract: 

FIELD: radio engineering. SUBSTANCE: 
variable resistor has dielectric base and 
cover made from flexible material with inner 
metallized surface which is contact element. 
Its edges are tightly connected to 
dielectric base. Resistive element with 
current leads located on dielectric base is 
provided with metal rods positioned in 



flexible part of cover perpendicular to 
lines of current. Current leads are so 
arranged inside space of cover that they 
protrude beyond its edge are capable of 
simultaneous contact to contact element. 
Part of resistive element adjoining them is 
also capable of contacting contact element. 
EFFECT: simplified design. 4 dwg 
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M3o6peTeHne othocmtch k o/ieicrpoTexHUKe, 
a nivteHHo k MexaHUMecKM perynnpyeMbiM 
nepeMeHHbtw pe3MCTopaM c KOHTaKTHbIM 
aneiweHTOiw b BMfle rwGKoPi npoBOAamei* 
nonocKM. 

M3BecTeH nepewieHHbiCi pe3MCTOp, 
coRepxawyiPi Kopnyc, pe3MCTMBHbi« aneivieHT b 
BMAe oGmotkm, 3aKpenneHHoPi Ha nsonnpyioiiieM 

OCHOBaHMM, M KpHBOLUHna C KOHTaKTHbIM 
3JieiW6HTOM B BMAe CKOnb3flLAefl npy)KMHHO« 

114GTKM [1] K HeAocTaTKaM M3BecTHoro 
pe3Mcropa cneflyeT oTHecTM Tpy Aoe m koct b 

M3rOT0BJieHMfl M3-3a H3MOTKM pe3MCTMBHOrO 

sneMeHTa m c6opKM 6onbUJoro KonM^ecTBa 
AeTaneB, HeAocTaTOMHbifl cpoK cny>KObi ns-3a 
nepeTupaHM^ bmtkob pesncTHBHoro sneMeHTa m 

3JieKTp03p03MH U^eTKM H BMTKOB M 

HepaBHOMepHoe (ciyneHMaToe) H3wieHeHne 
conpoTMBneHUH bo Bcew AManasoHe M3-3a 

BMTKOB. 

H3BecTeH nepeMeHHbift pe3MCTop, 
coAep>KaiAMM Kopnyc, pe3WCTMBHbifl aneMeHT b 
BMAe cnnouiHOM" maAKotf nneHKM, KOHTaKTHbIM" 
sneMeHT b BMAe rMOKotf MeTannMnecKofi 
nnacTMHKM, HaTHHyTotf HaA nneHKofl c 3a3opoM c 

flOMOU^blO npyKMHbl, M npM>KMM ( KOTOpblB 

npM>KMMaeT nacTb nnacTMHKM noA hmm k nneHKe 
[2] . B 3Tom pesMCTOpe TpeHMfl Me>KAy 

KOHTaKTHbIM M pe3MCTMBHblM SJieMeHTaMM 

npaKTM^ecKM HeT, moo nepeweL^aeTCH mbcto 
KOHTaKTa Me>KAy hmmh. ConpoTMBTteHMe 

M3MeHHeTCfl paBHOMepHO, a 3neKTp03p03MM HST 

onaroAapa cnnowHOMy pesMCTMBHOMy 
sneMeHiy. HeAOCTaTKOM flBnaeTCfl 

KOHCTpyKTMBHO-TeXHOnorMHeCKafl CXIO>KHOCTb 

pe3MCTopa M3-aa oonbiuoro KO/iMHecTBa 
AeTanetf. 

HaMoonee 6j1m3kmm no coBOKynHOCTM 

npM3H3KOB K M3O0peTeHMK) HBnfleTCfl 

nepeMeHHbift pe3MCTOp, coAepwamMtf 
AUSTieKTpMMecKoe ocHOBaHMe m KpbiwKy, 
BbinoxiHeHHyio ms onacTMMHoro MaTepwana c 

BHyTpeHHeM MeTan/lM3MpOBaHHOM 

noBepxHocTbio, Kpaa KOTopofl repMeTMHHo 
coeAMHeHbi c AnaneKTpMMecKMM OCHOBaHMeM, 

flBflfllOU^eMCfl KOHTaKTHbIM sneMeHTOM, 
pe3MCTMBHblM 3fieMeHT C TOKOBbl BOA3 M M , 
pa3M6li^6HHblMM Ha AH3/ieKTpMMeCKOM 

ocHoaaHMM [3] . 

Ha BHyTpeHHetf noBepxHocTM noTonKa 
KpbiujKM, BbinoriHeHHoro M3 anacTMMHoro 
AMsneKTpMMecKoro iwaTepMana, 3aKpenneH 

KOHTaKTHblfi 3/ieMBHT B BMA© nOJIOCKM M3 

MeTaniiMHecKo^ <ponhm. Kpaa KpbiujKM b BMAe 
xecTKoi^ paMKM repwieTHMHO coeAMHeHbi c 

AMSfieKTpMHeCKMM OCHOBaHMeM, Ha KOTOPOM 

BbinonHeH pesMCTMBHbiM sneMeHT B BMAe 
cnnowHoil maAKOM" nneHKM, kohl^u kotopom* 
BbocoA^T M3 paMKM Ana npwcoeAHHeHMfl k hmm 
TOKOBbi boaob. npoTOTMn npome BToporo 
aHanora no KOHcrpyiajHM w TexHonomM. 

K HeAocTaTKaM npOTOTMna cneAyeT othgctm 

HeBO3M0)KHOCTb paBHOMepHOro M3M6HeHMH 
COnpOTMBTieHMfl OT HOMMHaJIbHOft Be/lMMMHbl AO 

Hynesofi, moo KOHTaKT He MO>KeT 6biTb A°BeAeH 
Aaxe ao Kpa« paMKM, nosTOMy b pesMCTope 
BcerAa BKmoneHbi conpoTMBneHMn kohljob 
pe3MCTMBHoro sneMeHTa, oGpaaytou^Me CTyneHM 

COnpOTMBJieHMfl HM)K6 HOMMHa/lbHOM M BblLiJe 

Hynesofl BeriMHMHbi, HeAOCTaTOMHaa MouyHOCTb, 
m6o KOHTaKTHbiPi 3/ieMeHT o6pa3yeT c 

pe3MCTMBHblM 3/ieMeHTOM TOHeMHblM KOHTaKT, 

n6o >KecTKMe npoAonbHbie Kpaa paMKM He 
no3BO/iflK)T npw>KaTb nonocicy k nneHKe 31 no 
Bcefl LUMpMHe, nooTOMy nnoTHOCTb TOKa y 



ToneHHoro KOHTaiaa npeBbioiaeT AonycTMMyio 
npM AonycTMMoM nnoTHocTM b ocTaxibHoi^ MacTM 
nneHKM. 

Uenbio M3o6peTeHMfi flB/ineTCfl 
paBHOMepHoe MSMeHeHMe conpoTMB/ieHMJi ot 
5 HOMMHa/lbHOM Be/iMHUHbi ao HyneBOM 6naroAapn 
bo3mo?khoctm nepeMeiAeHMs MecTa KOHTaKTa no 
BceM AnMHe pe3MCTMBHoro sneMeHTa m 
yseriMMeHMe HOMMHanbHoi^ mou^hoctm 
6/iaroAapfl o6pa30BaHMio nMHePtnoro KOHTaiaa 
10 no Been ujupMHe pe3MCTHBHoro arteMehrra. 

Me/lb AOCTMraeTCfl tgm, ^to nepeMeHHbifl 
pe3MCTop t coAep>KaiAMM Ana^eiapMHecKoe 
ocHOBaHMe m KpbiujKy, BbinonHeHHyto M3 
snacTMHHoro MaTepMana c BHyTpeHHeM 
MeTaruiM3MpoBaHHoM noBepxHocTbio, Kpaa 

15 KOTODOM repMeTMHHO coeAMHeHbi c 
AMSneKTpMMeCKMM OCHOBaHMeM, flBnflJOIi^eMCfl 
KOHTaKTHbIM SJIBMGHTOM, pe3MCTMBHblM 3JieM0HT 
C TOKOBblBOAaMM, pa3Meii^eHHblMM Ha 
AUSneKTpMMeCKOM OCHOBaHMM, CHa6>KeH 
MeTaJinM^eCKMMM CTep>KHflMM, pa3MeiAeHHbtMM B 

20 snacTMMHOM MaTepMane KpbiujKM 

nepneHAMKyriflpHO HanpaB/ieHMio jimhmM TOKa, 

npM 3TOM TOKOBbl BOAbl pa3Mei4eHbl BHyTpM 

nonocTM KpbituKM c BbicTynaioiUMMM sa ee Kpa« 

KOHL^aMM C B03MOXCHOCTbK) OAHOBpeMGHHOrO 

KOHTaKTMpOBaHM« BbiBOAa m npttMbiKaioinefl K 
25 HeMy MacTM pe3 mct m b ho ro oneMeHTa c 

KOHTaKTHbIM 3JieMGHT0M. 

Ha cjDMr. 1 M306pa>KeH nepeMeHHbiM 
pe3MCTop, bma c6oKy, n pa Ban sacTb pa3pe3aHa; 
Ha cjDMr. 2 - bma CBepxy, npaBa^ MacTb KpbiujKM 
3Q yAanena; Ha o>Mr. 3 - pa3pe3 A-A Ha tyw. 1; 
Ha c})Mr. 4 - pa3pea B-5 Ha 4)wr. 1. 

Ha AHOneKTpMMeCKOM JKeCTKOM OCHOBaHMM 1 

3aKpenneH pe3MCTMBHbiM 3/ieMeHT b BMAe, 
HanpMMep, cnnoiuHoPi maAKOM nneHKM 2, 

3aKpblTOtf AHMHHOf* KpblliJKOM 3 M3 

35 AnaneKTpMMecKoro 3nacTMHHoro nonMMepa, 
repMeTMMHO npMKpenneHHoM cbommm 

BblCTynaFOLL^MMM KpaHMM 4 K OCHOBaHMtO 1 

(HanpMMep, npMKneeHHoPS). BHyTpeHHHH 
noBepxHOCTb noTonKa 5 KpbiujKM 3 
MeTannM3MpoBaHa, HanpMMep, b BMAe noKpbiTMH 

40 mhm MeTannMHecKort nonocKM 6 M3 o>onbrM, 
cnyxaiAePi KOHTaKTHbIM oneMeHTOM. Kpan 
noKpbiTMH mhm KOHi^bi nonocKM 6 repMeTMMHO 
coeAMHeHbi c OCHOBaHMeM 1 6es KOHTaKTa c 
nneHKofl 2 m repMeTMMHO BbiBeAeHbi M3 KpbiLUKM 
3, o6pa3yfl bwboa KOHTaKTHoro aneMeHTa, b 
A3HHOM cnyMae ABa BbiBOAa 7 no KOHnaM 
pe3MCTOpa, ho ohm MoryT ObiTb M Ha APyrMx 
MecTax y KpaeB 4 KpbiujKM 3. K kohl^m nneHKM 2 
BHyTpM KpaeB 4 npMCoeAMHenbi TOKOBbi BOAbi 8 
pe3MCTMBHoro aneMeHTa, b a^hhom cnynae 

50 r-o6pa3Hbie, repMeTMMHO BbiBeAeHHbie ms 
KpbiujKM 3. B noTonKe 5 pasMeu^eHbi 
nepneHAMKynnpHo HanpaBneHMJiM nMHMM TOKa 
sneMeHTbi nonepe^HoM >KecTKocTM, HanpMMep, b 
BMAe CTanbHbix CTep>KHeM 9 wnn aHanorMMHbix 
OTBep>KAeHHbix oSnacTeM noTonKa. flpM>KMM He 

55 oo"H3aTeneH, nosTOMy Ha cpMrypax ooo3HaHeHa 
TonbKo CMna F, c KOTopofl naneL^, npMKMM mjim 
APyroM npeAMeT Ha>KMMaeT Ha noTonoK 5 Ann 
M3MeHeHMH conpoTMBneHMJi pe3MCTOpa Me>KAy 

OAHMM M3 TOKOBbl BOAOB 8 M BblBOAOM 7 nyTeM 

KOHTaKTMpoBaHMfl nonocKM 6 c nneHKoPi 2 b 
60 nonocTM 10 nofl KpbiiDKOM 3. BbicoTa nonocTM 10 

npM OTCyTCTBUM CMnbl F MMHMManbHa, HO 

6onbine AnMHbi pa3p«AHoro npoMex<yTKa Me>KAy 
TOKOHecy^MMM AeTan^MM. 

HpeAnoKeHHbiM pesMCTop MOxeT 6biTb 
BbinonHeH b pa3JiMHHbtx BapMaHTax b npeAenax 
qbopMynbi M3o6peTeHMfl. FlneHKy 2 m nonocxy 6 
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MO)KHO nOMeHHTb MeCTaMU, BaXCHO JlMLUb TO, 

MT06bi ohm 6btfiw tmOkhmm, ecnM BbinonHeHbi Ha 
noTOHKe 5, ohm MoryT 6biTb BbinonHeHbi nio6biMH 
noflxoflfiu^MMvi cnocoSaMM. Hanpniwiep 
HanbineHnew. nonocKa 6 AonKHa 6biTb Lunpe 
nneHKM 2, MTo6bi ohm KOHTaKTMpoBann no /imhmm 
(flklHeuHblft KOHTaKT) Ha BCK) iLinpuHy nneHKM 2. 

flnnHa sneivieHTOB 9 wecTKocTM Aon>KHa ObiTb 
oonbwe ujupMHbi BbinonHeHHoi^ Ha nororiKe 5 
nonocKM 6 hum nneHKM 2 npn6xiM3MTenbHo Ha 
TonmnHy noTorwa 5 Ann rapaHTMpoBaHM* 
riMHeC^Horo KOHTaiaa Ha bc*o tuMpMHy nneHKM 2 

npM Aet^CTBMM CMnbl F. Tonil^MHa TOKOBblBOAOB 8 

Aon>KHa He npeBbiwaTb KOHijbi nneHKM 2, TonbKo 
TorAa nMHM5t (TOMHee nonocKa) KOHTaKTa MoweT 
OAHOBpeMeHHO 6biTb npMwaTotf k caMOMy kohl^ 
nneHKM 2 m caMOMy Hanany TOKOBbiBOAa 8, a 
MMeHHO 3T0 ooecnenMBaeT paBHoiwepHoe 
CHM>KeHMe (6e3 cryneHM) conpoTMBneHMSi 
pe3Mdopa ao Hynn MnM nnaBHoe noBbiujeHMe 
conpoTMBneHMfl ao MMHMMana npM 
neperweiAeHMM cwnbi F BAonb noTonKa 5. 

Pe3MCTMBHbltf 3neweHT 2 MOJKeT MMeTb 

paanwHHbie cpopMbt, HanpMMep AyrM, ocHOBaHne 
1 He o6H3aTenbHO nnocKoe, oho MoaceT 6biTb b 
BMAe BMHTa m t. A- , nneHKa 2, KpbiWKa 3 m 

nOKpblTMe 6 MMetOT COOTBeTCTByiOLl^Me CfeopMbl. 

HneHKa 2 AomcHa ObiTb cnnowHotf, MToGbi npM 
nepeivtemeHMM no Hefl nMHMH KOHTaicra He 
nepeceKana Kpaa nneHKM 2, t. e. mtoou He 
6bino MCKpeHMfl. nneHKa 2 MO>KeT MMeTb 
M3MeHflK>myK>cfl LLiMpuHy a^h nonyneHMH HyntHOM 
3aBMCMM0CTM conpOTMsneHiifl ot nepeMeu^eHMR 
CMnbi F BAonb noTonKa 5. FlocKonbKy nonMMepbi 
ManoTennonpoBOAHbi, cneAyeT npeAycMorpeTb 
M3BecTHbie cpeACTBa oxna>KAeHMfl pe3MCTopa, 
HanpMMep pe6pa oxna>KAeHMfl m 
TennonpoBOAHbie BCTaBKM. Pe3MCTop Aon>KeH 
6biTb repMeTMMHbiM Ann npeAOTBpau|eHMfl 
nonaA3HM« b Hero BnarM m nbinM. 

PaooTa npeAnoKeHHoro pesMCTopa. 
CocpeAOTOMeHHa« CMna F Ha>KMMaeT Ha 
noTonoK 5 m npomGaeT Haxopflii\y\ocn nop, hmm 
^acTb noTonKa 5 ao nMHetfHoro KOHTaicra 
nonocKM 6 c nneHKotf 2, t. e. ao ynopa. noA 
CMnort F HaxoAMTcn CTep>KeHb 9, KOTopbitf 
pacnpeAenaeT cuny F no Bcetf CBoew n/iMHe m 
yBneKaeT 3a cooom MacTb noTonKa 5, npMMewi 
cooTBeTCTBywmafl nacTb HMWHetf noBepxHocTM 
noTonKa 5 npMo6peTaeT apopwiy BnaAMHbi Me>KAy 
AByMH napannenbHbiMM BonHaMM Ha AHMHe 
aneiweHTOB 9, ooecne^MBafl nMHefiHbiM* KOHTaKT 
nonocKM 6 c nneHKOM 2 (ctyin 4). npM 
nepeMeiAeHMM CMnw F BAonb noTonKa 5 
BnaAMHa nepeMeu^aeTCfl no nneHKe 2 , 
nepeMemaa nMHeflHbifl KOHTaKT no A/iMHe 
nneHKM 2, hto M3MeHaeT conpoTMBneHMe Me>KAy 

OAHMM M3 TOKOBblBOAOB 8 M BblBOAOM In (MnM 

7n), t. e. npeAno>KeHHbiM pe3MCTop pa6oTaeT c 
tohkm 3peHMfl BHewHeM* LjenM ksk nioooM* 
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nepewieHHbiM pe3ncrop w mojkst 6biTb BKnjoneH b 
Uenb BMecTO Hero. npM noAxoAe CMnbi F k kohl# 
nneHKM 2 KOHTaKTHan nMHMfl nepeKpbiBaeT 
rpaHMuy Me>KAy kohl^om nneHKM 2 m HananoM 
TOKOBbiBOAa 8, nocKonbKy Hanano TOKOBbiBOAa 8 
He B03BbiiuaeTCfl HaA kohl\om nneHKM 2, t. e. He 
o6pa3yeT cTyneHbKM. nooToiwy bc« AnMHa 
nneHKM 2 Mcnonb30BaHa nonHOCTbio ot HyneBOt^ 
AO MMHMManbHOM BenMMMHbi, mto oCecneMMBaeT 
paBHOMepHoe MsweHeHMe (6e3 CTyneHe^) 
conpoTMBneHMfl ot nynn ao HOMMHana 
pe3MCTopa. CMna F Ha3BaHa cocpeAOTOHeHHOrt, 
xoth Ha caMOM f\ene jame CMnbi BcerAa 
Aei^CTBytOT b npeAenax HeKOTopo^ nnomaAM. 
noaTOMy noA npM>KMMOM GyAeT n^THo 
MexaHMHecKoro KOHTaiaa m KOHTaKTHbie 
AaBneHMfl He npeBbiwatoT AonycKa, npM 
Haxo>KASHMM npMKMMa (CMnbi F) Mewy AByM« 
oneMeHTaMM 9 CMna F AOMCTByeT Ha ooa 
aneMeHTa c nonoBMHHbiw 3HaMeHMeM, a BnaAMHa 
paBHOiwepHo nepeMemaTbCfl no noTonKy 5, KaK 
onMcaHO BbiLue. 

npocTOTa M3rOTOBneHM«, noBbiiueHHNfl CpOK 
CnyK6bl, B03MO>KHOCTb npMMeHeHM^ BMeCTO 
M3BeCTHblX pe3MCTOpOB 6e3 M3MeHeHMfl cxeMbi 
BKntOMeHMfl, B03MO)KHOCTb M3MeHeHMfl 

conpOTMBneHMfl ot Hyna ao HOMMHana 6e3 
CTyneHetl npeA/io)KeHHbi^ pe3MCTop 
nepcneKTMBHbiM a/i« oSbiHHbix ycnoBMM 
npMMeHeHMf). (56) 1. ABTopcKoe cBMAeTenbCTBO 
CCCP N 1238168, kh. H 01 C 10/10, 1980. 

2. naTeHT CLUA N 2575230, kr 388-154, 
1951. 

3. 3aflBKa OPr N 2517769, KJ1, H 01 C 
10/10, 1976. 

OopMyna M3o6peTeHna: 

nEPEMEHHbll^ PE3MCTOP CMblCJIOBA 
nepeMeHHbiPi pe3MCTop, coAep>KaiAMM 
AManeiapMHecKoe ocHOBaHMe m KpbiiuKy, 
BbinonHeHHyK) M3 3nacTMH Horo MaTepMana c 
BHyTpeHHew MeTannM3npoBaHHOM 

nOBepXHOCTbK), HBnniOlAe^Cfl KOHTaKTHbIM 

aneweHTOM, Kpa« KOTOporo repMeTMHHo 

COeAMHeHbl G AMSneKTpMMeCKMM OCHOBaHMeM, M 
pe3MCTMBHblP* SneMeHT C TOKOBblBOA3 MH. 

pa3MemeHHbiMM Ha AMsneKTpMHecKOM 
ocHosaHMM, oTnMHaKJLAM^cw TeM, mto, c uenbto 
paBHOMepHoro M3iweHeHMfl conpoTMBneHMW ot 
HOMMHanbHOtf BenMMMHbi ao HyneBoPi m 
yBenM^eHM^ HOMMHanbHo^ moiahoctm, oh 
cHa6)KeH MeTannMHecKMMM cTepKH^MM, 
pa3MeiAeHHbiMM b snacTMHHOM MaTepMane 
KpbiLUKM nepneHAMKynwpHO HanpaBneHMio nMHM^ 

TOKa, npM 3TOM TOKOBblBOAbl pa3MemeHbl BHyTpM 

nonocTM KpbiiUKM c BbicTynaiou^MMM 3a ee Kpa« 

KOHUaMM C B03MO>KHOCTbK) OAHOBpeMeHHOrO 

KOHTaKTMpOBaHMfl BbiBOAa m npuMbiKatoineM K 
Heiwy nacTM pe3MCTMBHoro sneMeHTa c 

KOHTaKTHbIM 3neM6HTOM. 
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